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(mm) Developing Ful.l developed Regression 1n pregnancy 
。 110 (57.9%) 248 (66.3%) 56 (88.9%) 75 (94.9%) 
~。
1 - 9 51 (26.8%) 85 (22.7%) 6 (9.5%) 3 (-3.8%) 
10 - 19 25 03.2%) 34 (9.1%) 1 (1; 6%) 1 (1.3%) 
> 20 4 (2.1%) 7 o . 9%) 。 。
Total 190 000%) 374000%) 63 (100%) 79 cl 00%) 
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Table 3. 工ncidenceof follicles in various lu七ealphasees 
Cyclic CL 
Developing Ful1y developed Regression CL in pregnancy 
(n = 158) (nニ 317) . (n = 51) (n = 47) 
Size Of :pqd山 wi七h withou七 with without with lIi七hou七 wi七h withou七
cavity( 
O 62 25 186 14 36 10 27 18 ペ
1、-9 39 6 76 4 4 O 1 O 
10 -19 22 O 29 2 l O O l 
> 20 4 O 6 O O O O O 
To七al 127 3ユ 297 20 41 10 28 19 
(80.4%) (19.6%) ( 93 . 7%) ( 6 . 3%) 980 . 4%) ( 19 . 6%) ( 59. 6%) ( 40 . 4%) 
Fol1icle 〉 1.0 cm Cr. ~と Corpus lu七eum
the CL ln cavity of 4.， Appearan'ce Table 
(%) rate App e.a r anc e No， 
‘Maxirnli.m size 














CL ¥'ii th 
cavity 
mrn) 
CL \~i-thou t 
cavity 62.8 l19 
100.0 
CL = Corpus luteum 
78 Total 
Fig.2. ul七rasoundimage of an ovary with corpus luteum 
on Day 10 af七eres七rus. Corpus lu七eumis shown 
with a central cavity (nonechogenic area) ， 10 mm 
ln s工ze.
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a: Type 1 luteal cell. HE-staining， x 630. 
Type 1 luteal cells have round， centrally located vesicular nuclei 
with one or more prominent nucleoli. They are approximately half 
the size of Type 11 cells. 
b: Type II lutel cel1. HE-staining， x 630. 
Type 11 luteal cells have large， round， vesicular， central1y 
located nuclei， distinctnuclear membranes， and one or more 
prominent nucleoli. The cells are plump， rounded and have lightly 
staining cytoplasm. 
c: Type 111 luteal cell. HE-staining， x 630. 
80th the cell wall and nuclear membrahes are shrunken. The nucleus 
is coarsely granular and has an irregular outline. 
d: Type 1V luteal cell. HE-staining. x 630. 
Type IV luteal cells are rapidly identifiable by intense and 
diffuse staining of their cytoplasm， stel1ate apearance and their 
hyperchomatic nuclei. 
e. Type V luteal cell.HE-staining. x 630. 
Type V luteal ~el1s are the smal1est luteal cells and possess 
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Tatle 5. Luteal tissue in fully developed CL with and witho~l cavity 
Full developed 
CL 
Wi thcavi ty 
Wi t h 0u t ca v i t y 
Diameter of 
cavity (mm) 
1 - 9 
10 - 19 
> 20 
Luteal tissue 
n in CL (%)* 
5 60.4 土 10.11
5 56.7 土 10.09
5 60.2 土 7.79
10 62.9 土 4.86
* 100% = Luteal tissue + ~onnective tissue + blood vessels 
CL = Corpus lu七eum
。ー
Fγ可
Table 6.Classification of luteal cell types in fully developed CL wi七hand wi七hou七 cavi七y
Fully developedSize of 






9.8 + 5.24 5.5 + 3.52 0.6 + 0.91 1 - 9 5 37.5-+ 6.69 46..6-+.6.37 ー 一
O 
b 寸-





11.1 + 7.孔9 6.4 + 5.13 1.9 + 1.15 45.3-+ 6.36 
Wi七hou七 cavi七y O 10 23.5d+4.56 53.5
g
+ 5.00 14.6 + 3.9フ 6.1 + 3.27 2.3 + 2.63 
昏100%=: lu七ealcells + connec七ive七issues+ blood vessels 
a-b， c-d， e-g， f-g; p < 0.05 ， a-d; p < 0.01 七-test)
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Tabl e 7 Progesterone 'concentrationin 'ful1Y developed CL tissues! 




Wi tho.ut cavi ty 
a-b， a-d， b-d P <0.01， 
Size of 
cavity (mm) n 
1 .; 9 15 
10 -19 20 
ミ 20 6 
o 10 
c-d: P <0.05 
a-c， b-c no七 significan七; CL :=: Corpus lu七eum
P.rogesterone 
i n CL (;ug/ g) 
46.1 :t 20.17a 
65.1 土 24.50b 
50.9 士 38.75.c 
97.9 士 54.42d 
l.i) 
after 10 Day on blood 1 n Progesterone concentration 
artificial insemination 
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CL wi th 
cavi ty 
0.98a 土3.12 3.12 3gb 
CL without 
cav i ty 
difference. significal).t 
CL = Corpus luteum 
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bovine serum albumin 
Fig. 5. Shematic structures of proges七erone.and llo{-hydroxyproges七erone-hemisuccinate-
-bovine serum albumin 
Tab1e 9. The cross reac七ion of antiserum to 11~-hydroxyproges 七 erone-hemisuccina七 e-




Enzyme immunoassay Radioimmunoassay 
Progesterone 100 100 
Pregneno1one 21.63 19.52 
5d-pregnanedione 12.77 10.35 
11-deoxycor七icos七erone 工0.39 10.11 
20a-hydroxyproges七erone 3.12 4.50 
17α-hydoxyproges七erone 2.00 1. 56 
Andros七enedione 0.56 0.53 
O七hers 0.53 0.53 
Nakao (1980) 
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Table 10. Absorbtion test with progesterone， pregrteno!one and 17~-hydroxy­
progesterone for the anti~ll~~hydroxyprogesterone-hemisuccinate­


















士 almost absorbed 
+ slightly a(fected 




Four serial sectiones stained with 
a: anti-llo←hydroxyprögesterone-hemisuccinate~bovine serum 
albumin-rabbit serum (anti-P)， 
b: anti.-P prei ncubatedwith 17O<-hydroxyprogesterone， 
c: anti~P preincubated with pregnenolone， 
d: anti-P preincubated with progesterone， respectively. 
Small and large arrows indicate sarne cells， respectively. 




Luteal cells immunoreactive with ant;-11~-hydroxyprogesterone­
hemisuccinate-bovine serum albumin-rabbit serum (anti-P) in the fully 
developed corpus luteum. 
80th large (large arrow ;n b) and smal1 (small arrow ;n b) luteal 
cel1s stained positively for anti-P in immunohistochemistry (a， b). 
Some of large luteal cells showed slender cytoplasmic processes (c). 
Fixed with 4% paraformaldehyde. Cryostat section. 
a x 310， b x 660， c x 1180. 
? ?
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Sect i onof fully developed corpus luteuinshowi:ng large 1 utea 1 cells 
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elongatedcytopla写m(a rrow in b). 
Fixed wi七h4%paraformaldehyde. Par9-fin sectioii. 
a x 310， b x 950 
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Table 12. Reappearance of cavity* in the corpus luteum 
Observation 
Cow no. 1st 2nd 3rd 
477 
139 
Observed 16 + 
2 times 24 + 





Observed 321 ++++ 
3 t i mes 108 ++ ++++ 
397 +++ 
* Maximum size of cavity ln CL (mm): 
o (ー)， 1-6 (止)， 7 -9 ( +)， 1 0 -1 4 ( + + ). 1 5 -1 9 ( + + + )， L2 0 ( ++ + + ) • 
Table 11. The period that cows returned to estrus after artificiial 
inseminalion 
Return to Estrus 




No. 8 (66.7%) 4 (33.3%) a 
CL with 
cavity mean days 22.0 42.5 
Nb. 14 (66.7%) 7 (33.3%)a 
CL. without 
cavlty mean days 21. 1 39.3 
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Study on Cystic Corpus Luteum in Cattle 
Kiyoshi OKUDA 
SUMMARY 
Although results of many studies suggest that cystic corpora lutea may 
be a cause of infertility in cattle， relatively little specific information 
toncerntng these structures is available. The aim of this work is to re-
veal whether or not there is a relationship between the influence of the 
cavity in corpus luteum on luteal function and infertility in cattle. 
Seven hundred six bovine corpora lutea in vatious stages from a 
slaughterhouse were examined morphologically and endocrinologically. The 
immunohi stochemi ca 1 technique was adopted to i nvest igate the abil ity of 
ptoducing progesterone and oxytocin by luteal cells in corpus luteum with 
ahd without acentral cavity. In addition an ultrasonic scanner was used 
for sequentiali止と主旦 monitoringof a central cavity in thecorpu~ 
luteum to study ditectly the influence of the cystic corpus luteum on sex-
ual cycle and pregnancy rate in catt1e~ Results obtained here are summa-
rized as follows. 
I. Morpho 10gica 1 and Endocr寸nologicalObservation of Cystic Corpus Luteum 
(1) In mater‘ials fro'm the slaughterhouse， the central cavity was found in 
42.1% (80/190) of developing corpora lutea， 33.7% (126/374) of fully devel-
oped corpora lutea， and 11.1% (7/63) of corpora lutea in regression，み show-
ind that nearly helf of corpora lutea have a cavity immediately after 
ovulation~ By ultrasonic observation these cavities were largest at Day 10 
after ovulation and most of them disappeared gradually approaching the next 
estrous cycle. Four corpora lutea of pregnancy with. a central cavity were 
found. One of them had a size of 19 mm. 
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(2) Ovaries with corpora lutea formed a central cavity in the developing 
phase. They showed significantly more midcycle fol1icles but there was no 
significant difference between the ovaries with ful1y developed corpora 
lutea with a central cavity and those without a central cavity. 1t is sug-
gested that midcycle fol1icles appear physiologically and that there is no 
relationship between the cavity appearance and infertility. 
(3) Luteal cel1s were classified morphologically into five types (Type 1-
V). and the proportion of each luteal cell type was examined in ful1y deve-
loped corpora lutea with and without a central cavity. The proportion of 
luteal cel1 Type 1 ¥vas higher in corpora lutea with a central cavity七han
without a cavity， but a reverse proportion in luteal cell Type 11. However， 
there was no significant difference in the proportions of luteal cells 
added Type 1 and Type I between the fu.lly developed corpora lutea with and 
without a central cavity. Therefore， there is no difference between luteal 
functions of both groups. 
(4) 1n fully developed corpora lutea， the concentration of progesterone 
in the luteal tissue was significantly lower in corpora lutea with a cen-
tral cavity than those without a central cavity suggesting that corpora 
lutea with a central cavity produce less progesterone than those without 
a cavity. But at Day 10 after artificial insem;nation， there was no sig-
nificant difference between the serum concentration of progesterone from 
the cows having a corpus luteum with and without a central cavity. 下his
shows that there is no marked difference in progesterone-secretingfunction 
between corpora lutea with and without a central cavity. 
11. 1mmunohistochemical Studies on Progesterone-and Oxytocin~immunoreactive 
Cells in the Cystic Corpus Luteum 
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(1) For the examination of the specificity of anti-11~-hydroxyprogesterone­
hemisuccinate-bovine serum a1bumin-rabbit serum (anti-P) at the immuno-
histochemica1 1evel， the absorption test was performed with progesterone， 
pregneno1one and 17~-hydroxyprogesterone. It was found that the immuno-
staining property was almost complete1y abolished by progesterone， slightly 
affected by pregnenolone and hardly influenced by 17d-hydroxyprogesterone. 
1t is suggested that luteal cel1s producing progesterone could be revea1ed 
by this method. 
(2) 80th large and small 1utea1 ce11s stained positive1y for anti-P in 
immunohistochemistry， suggesting that both ce11s showed slendercytoplas-
mic processes suggesting paracrine mode of secretion. 
(3) 1n the fully developed corpora lutea with and without a central cavity， 
a11 the luteal cel1s reacted positive1y for anti-P and the 1arge and small 
lutea1 cel1s stained positively for anti-oxytocin. These results indicate 
that the appearance of a centra1 cavity does not influence the production 
of progestins and oxytocin by 1utea1 ce11s. 
(4) Using seria1 sections it was found that the same luteal cells reacted 
both for anti-P and anti-oxytocin. 1t is suggested that the luteal cells 
may produce both progestins and oxytocin. 
1II. Influence of the Cystic Corpus Luteum on Sexual Cycle and Pregnancy 
Rate 
(1) When using the ultrasonic scanner， 12 cows that returned to estrus once 
or twice were re-examined for appearance of the cavity in corpus luteum. 
The central cavities were observed in only 2 of 12 cows during two continu四
ous cycles and no cavity was observed in no cows during three continuDUS 
cycles. This result shows clearly that the central cavity in corpus luteum 
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appears temporari1y and cannot cause "repeat breedi ng ll • 
(2) The number of days that cows returned to estrus after artificial 
insemination was not significantly different between two groups of cows 
with and without a central cavity in corpus luteum. Thirty-three persent 
of both groups of cows returned to estrus at Day 30 after artificial 
insemination. These results indicate that there may not be a relationship 
between a cystic corpus luteum and the early embryonic death. 
(3) There was no s1gnificant difference in pregnancy rate between the two 
groups of cows ¥'11th and without a central cavity. Cows ¥'Iith a large 
central cavity of more than 15mm in size and cows without a central cavity 
in corpus luteum showed 58.6% and 57.1% pregnancy rate， respectively. 
These results show clearly that even cows with a large central cavity in 
corpus luteum can concept and maintain the pregnancy. 
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